SEPTEMBER,  1979 


Name  Of  Dam: 
Location: 

Inventory  Number  : 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


>  * 

)  j 

»  < 

)  « 

ft 

> : 
S 

c 


PREPARED  FOR 


NORFOLK  DISTRICT  CORPS  OF  ENGINEERS 
803  FRONT  STREET 
NORFOLK,  VIRGINIA  .23510 


BY 


'•.■.13  |;5®n  approved 
or  put re-.ur  -  and  oalo;  lift 
!’Strib(ition  is  ur.lir-.Rod. 


SCHNABEL  ENGINEERING  ASSOCIATES,  P.C./ 
J.  K.  TIMMONS  AND  ASSOCIATES,  INC. 


79  11  15  086 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  |M7i«nP 


REPORT  DOCUMENTATION  PAGE 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


1  REPORT  NUMBER 

VA  16705 


2.  GOVT  ACCESSION  NO 


3.  RECIPIENT’S  CATALOG  NUMBER 


4.  TITLE  ,'mnd  Submit) 

Phase  I  Inspection  Report 
National  Dam  Safety  Program 
Moss  No.  2 

Russell  County,  Virginia 


CD 


5.  TYPE  OF  REPORT  A  PERiOO  COVERED 

“H - 


Final  Tf 


r~  7 


i  r.gjg'i  >. ./ 

rs.  PfafnBuma  j(mi  afarfp<  number 


7  AUTmOR(*I 


8.  CONTRACT  OR  GRANT  NUMBERfal 


Schnabel  Engineering  Associates,  P.C./ 
■I.K.  Timmons  and  Associates.  Inc. 


9  performing  organization  name  and  AOORESS 


«  PROOROM-et'CltlBM'.  BMJ  ECT .  TASK 
AREA  8  RORK  UNIT  NUMBERS 


II  CONTROLLING  OFFICE  NAME  AND  AOORESS 

U.S.  Army  Engineering  District,  Norfolk 
803  Front  Street 

k-  VA  ? 3 5 1 n . 


12.  REPQffT  n*Tg 


oa. 


13.  NUMBER  OF  PAGES 


■Nur£ol 

14  moni* 


MONITORING  AGENCY  N  AME  A  ADORESS(/f  Jlllarant  from  Controlling  Olllca) 


■i.  /.»  J, 


— 1 


A2  )63 


15.  SECURITY  CLASS,  /o/  tMa  report) 

Unclassified 


15#.  OECL  ASSIFICATION  DOWNGRADING 
SCHEDULE 


l«  DISTRIBUTION  STATEMENT  (althli  R.porf) 

Approved  for  public  release;  distribution  unlimited. 


L 


a. 


N.n Lionnl  Pam  Safety  Program.  Moss 
i7.  distribution ate*«t  dumber  2  (inventory  Number  VA  16705), 
\  Russell  County,  Virginia.  Phase  I  »  • 
Inspection  .Import*  i — — ~ - — _ 


\ 


18.  supplementary  notes 


Copies  are  obtainable  from  National  Technical  Information  Service, 
Springfield,  Virginia  22151 

19  KEY  WOROS  fConMnu#  on  r#v#r»#  a/da  //  n#c###«rv  and  Idantltv  bv  block  numb#r) 

Dams  -  VA 

National  Dam  Safety  Program  Phase  1 
Dam  Safety 
Dam  Inspection 

20.  ABSTRACT  (Contlnua  on  ravaraa  alda  II  naeaaaarv  and  idantltv  bv  block  number) 


(See  reverse  side) 


_ 3/7  Ai 

DD  ,^nM73  1473  edition  of  I  NOV  «s  is  OBsoLCTe  Unclassified 


SECURITY  CLASSIFICATION  OF  THIS  PAGE  ,»7tan  Pur*  F, urrr.lt 


SECURITY  CLASSIFICATION  OF  THI5  PAgEflFhAn  D«l«  g n>»r»d) 


20.  Pursuant  to  Public  Law  92-367,  Phase  T  Inspection  Reports  are  prepared 
under  guidance  contained  in  the  recommended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  The  purpose  of  a  Phase  T  investigation  is 
to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  conditions  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  Inspection 
and  all  available  engineering  data,  the  Phase  I  report  addressee  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a  reasonably 
accurate  assessment  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  a  Phase  I  inspection.  Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
necessary . 

Phase  I  report^  include  project  information  of  the  dam  and 
appurtenances,  dll  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dam  stability,  visual 
inspection  reports  and  an  assessment  including  required  remedial 
measures. 


SECURITY  CLASSIFICATION  OF  this  PAGEf»7>»n  Pa ca  F.ntrrt if' 


NAME  OF  DAM: 

LOCAT I  ON : 
INVENTORY  NUMBER: 


MOSS  NO.  2 

RUSSELL  COUNTY ,  V  I RGIN I  A 
VA.  NO.  16705 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


PREPARED  FOR 

NORFOLK  DISTRICT  CORPS  OF  ENGINEERS 
R03  FRONT  STREET 
NORFOLK,  VIRGINIA  23510 


BY 


ji  iFnABF.L  NG  i  NM'.R  l  NO  ASSOC  l  ATES  ,  PA  •/ 
J.  K.  TIMMONS  AND  ASSOCIATES,  INC. 


I 


i  Kr- face 


This  report  is  prepared  under  guidance  contained  in  the  F.iconaended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Fhase  1  Investigations. 
Copies  of  these  guidelines  tr.ay  be  obtained  from  the  Office  of  the  Chief 
of  Engineers,  Vashi ngt on ,  D.C.  20314.  The  purpose  of  a  Phase  I  investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  t lie  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections.  Detailed  in¬ 
vestigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  1  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  tram.. In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  i nspec t i on ,* such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
noimal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  pi esent 
condition  of  the  dam  will  continue  to  irpresent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guidelines, 
the  spillway  design  flood  is  based  on  the  est imated  "Piobable  Maximum 
Flood"  for  the  region  (flood  discharges  that  may  he  expected  f i on  the 
most  severe  combination  of  critical  tneteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  'Hie  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 


Name:  Moss  No.  Dam  V.i.  No.  li>('0‘> 

State:  Virginia 

County:  Russell 

I'SCS  Onad  Shoot  :  da:  bo 

Coordinates:  1  it  .tfeO-SQ.V  loin:  SJ'''  l  1  * 

Stream:  Unnamed  Tribut  uy  to  llui  i  leano  Pork 

Pat  ot  Inspection:  June  11, 

NRIFP  AhPFSSMFN  V  OP  PAM 

Moss  No.  .)  Pam  is  a  hot  e:  oaonootts  otoss  v.il  lo\  mine 
waste  structure  about  ‘>00  tt  Iona  and  ltd'  tt  hiah.  rhe 
hoiaht  of  the  dam  above  the  sediment  is  est  i mated  to  be 
i bout  10  tt  .  The  maximum  watei  depth  is  est  imated  to  be 
5  ft.  The  principal  spillway  consists  ot  a  10  it  wide 
concrete  channel  at  the  liuht  side  ot  the  embankment  . 

Kate:  is  expelled  into  a  i  ock  outlet  channel  alona  t  lie  liaht 
embankment  abutment  junction.  Theio  is  also  a  divotsion 
channel  (8  tt  hot  t  om  width,  t  rape  oidal  shape)  located  at 
th«'  l  iuht  embankment  abut  "rnt  iunot  ion,  which  also  smves 
as  an  omoraency  spillway.  Ot  he:  diversion  ditches  are  pro 
si'nt  ly  unde:  roust  :  v:ct  i  on  aiound  the  temainde:  ot  the  pei  i 
meter  ot  the  pond. 
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scheduled  for  abandonment  as  a  refuse  disposal  area  by 
19S0.  Plans  have  been  prepared  showing  the  abandonment 
procedure  and  these  are  currently  being  implemented.  Aban¬ 
donment  is  by  filling  the  sediment  pond  with  mine  waste  and 
filling  the  downstream  slope  with  mine  waste.  Stormwater 
is  diverted  through  the  site  by  means  of  a  perimeter  diver¬ 
sion  channel  capable  of  containing  a  100-year  flood. 

The  dam  is  an  "intermediate"  size  and  is  rated  a  "signi¬ 
ficant"  hazard.  The  principal  spillway  and  emergency  spillway 
will  pass  25%  of  the  PMF  without  overtopping  the  dam.  The 
appropriate  spillway  design  flood  (SDF)  is  the  S  PMF,  and 
during  the  SPF  the  dam  will  be  overtopped  by  1.5  feet  for  2.5 
hours  at  a  critical  velocity  of  4.8  fps.  Based  on  criteria  estab 
lished  by  the  Department  of  the  Army,  Office  of  the  Chief  of 
Engineers  (OCE)  ,  the  spillway  is  rated  inadequate  but  not 
seriously  inadequate.  Improvements  to  the  spillway  are  not 
recommended  due  to  the  abandonment  completion  scheduled  for 


1980. 


The  actual  embankment  structure  and  reservoir  diversion 


channel  appear  to  be  similar  to  tire  design  drawings  for  the 
abandonment  of  the  dam.  The  stability  analysis  for  the 
or  iginal  dam  prior  to  the  modifical  ions  presently  in  progress 
indicates  the  embankment  meets  the  criteria  included  in 
Reference  I,  Appendix  Vir.  The  present  modi f ications  will 
improve  the  stability  of  the  structure. 

The  visual  inspection  revealed  no  serious  problems; 
however,  erosion  in  the  outlet  channel  should  be  repaired  within 
the  next  6  months. 
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'HASE  I  INSPECTION  REPORT 
.T I  ORAL  DAM  SAFETY  PROGRAM 
MOSS  NO.  2  DAM 
VA .  NO .  16705 


SECTION  1  -  PROJECT  INFORMATION 


1.1.1  Authority :  Public  Law  92-367,  8  August 


Corps  of  Engineers,  to  initiate  a  national  program  of  safety 


inspections  of  dams  throughout  the  United  States.  The 


of  dams  in  the  Commonwealth  of 


conduct  a  Phase  I  inspection  according  to  the 


Guidelines  for  Safety  Inspection  of  Dams  (See  Reference  1 


Appendix  VII  ) .  The  main  responsibility  is  to  expeditiously 


identify  those  dams  which  may  be  a  potential  threat  to  human 


is  a  heterogeneous  cross-valley  mine  waste  structure 


*  The  dam  has 


a  clay  core  and  has  been  constructed  with  slurry,  coarse 


generally  consists  of  rock  debris  with  nonplastic  fines 


*This  is  the  height  above  natural  ground  in  lieu  of 
height  to  downstream  toe. 


Both  are  byproducts  of  the  coal  preparation  process. 

The  water  depth  is  estimated  at  about  5  ft.  There  is 
about  6  ft  to  10  ft  of  freeboard  above  the  present  water 
level  at  this  time  and  the  height  of  the  dam  is  estimated 
to  be  about  10  ft.  The  top  of  the  dam  is  30  to  50  ft  wide 
and  is  at  elevation  1980  msl.  Side  slopes  of  3  horizontal 
to  1  vertical  (3:1)  are  under  construction  on  the  downstream 
side  with  two  intermediate  20  ft  wide  benches.  The  origi¬ 
nal  downstream  slope  was  about  1.4:1.  The  upstrehm  slope 
varies  from  1:1  to  1.4:1. 

The  principal  spillway  consists  of  a  10  ft  wide  by 
5  ft  high  concrete  channel  approximately  40  ft  long  (invert 
elevation  1974  msl)  located  along  the  right  end  of  the 
embankment.  An  emergency  spillway  has  recently  been 
constructed  to  the  right  of  the  principal  spillway  with  an 
8  ft  bottom  width  and  1:1  side  slopes.  The  overflow  section 
for  the  emergency  spillway  is  at  elevation  1977msl.  The 
emergency  spillway  flows  into  a  diversion  channel  located 
along  the  right  abutment  and  parallel  to  the  principal 
spillway.  Both  the  emergency  spillway  and  principal 
spillway  combine  into  one  channel  below  the  principal 
spillway.  This  outlet  channel  follows  the  right  embankment- 
abutment  junction  to  the  toe  of  the  embankment  which  is  at 
approximately  elevation  1770  msl.  The  channel  then  passes 
through  a  12.5  ft-  wide  by  8.25  ft  high  corrugated  metal 
arch  pipe  under  Va .  Route  621  into  a  broad  floodplain. 

1.2.2  Location:  Moss  No.  2  Dam  is  located  on  an 


unnamed  tributary  of  Hurricane  Fork  2  miles  north  of  South 
Clinchfield,  Virginia  (See  Plate  1,  Appendix  I). 

1.2.3  Size  Classification:  The  dam  is  classified 
as  an  "intermediate"  size  structure  because  of  the  dam's 
hydraulic  height  and  storage  potential.  Although  the  dam 
is  an  intermediate  size  structure,  the  storage  potential 
is  extremely  small  due  to  siltation  to  within  10  ft  of 
the  dam  crest  . 

1-2.4  Hazard  Classification:  The  dam  is  located  in 
a  rural  area;  however,  based  upon  the  downstream  proximity 
of  the  Moss  No.  2  coal  preparation  plant,  the  dam  is 
assigned  a  "significant"  hazard  classification.  The  hazard 
classification  used  to  categorize  a  dam  is  a  function  of 
location  only  and  has  nothing  to  do  with  its  stability 
or  probability  of  failure. 

1-2.5  Ownership:  The  dam  is  owned  by  the  Clinchfield 
Coal  Company. 

1.2.6  Purpose :  Coal  refuse  disposal  area. 

1-2.7  Design  and  Construction  History: 

The  dam  was  constructed  in  three  stages  from  1955  to  1967 
under  the  supervision  of  the  Clinchfield  Coal  Company.  No 
design  drawings  or  data  were  available  for  the  original 
design.  L.  Robert  Kimball,  Consulting  engineers,  12bensburg/ 
Pennsylvania,  prepared  a  Future  Use  and  Abandonment  Plan  in 
1976.  Implementation  of  this  abandonment  plan  is  currently 
under  way  with  completion  scheduled  for  1980.  Abandonment 
involves  the  complete  filling  of  the  impoundment  and  the 


divoision  ot  .ill  runott  away  fiom  t  ho  i  mpoundod  .1 1  ca .  Orbi- 
t  .1 1  Puq  i  neer  i  ihj  ,  P  i  t  t  si  hi  1  >lb  t  1'i’iiMsy  1  v.111  i  a  is  pi  i-M'iil  1  y  pro  - 
paiinq  wotkinq  diawincis  lot  t  ho  abandonment  .uni  i’1  i  noli  1  i  old 
Poll  t'mnpany  i'rrsotim'1  .110  oIvum  vi  iui  const  1  uot  ion. 

1  . .  8  Normal  Oj_HM.it  ion.il  Procedures:  Tho  prinoip.il 
spillway  is  minuted;  therefore,  water  1  isinq  aliovo  tho 
01  os  t  ol  tin'  out  lot  channel  is  automat  i  ea  1  1  y  disohaiqed 
downs! 1  cam  in  quant  it  ics  based  on  tho  channel  capacity. 
Similarly,  water  is  automat  i  ea  1  1  y  passed  throuuhthe  di.vorsion 
channel  in  tho  event  ot  an  ex  l  rente  flood  which  creates  a 
pool  e  l  ova  t  ion  above  that  ot  t  lie  omorqoney  spillway.  Upon 
comp l e t  i on  o I  t  he  d i vet s i on  oh anno  1 ,  all  proe i p i t  a t  i on  t  a  1 1  i nu 
within  the  diainane  basin  w  i  1  1  bo  routed  thiouah  t  hr'  porv- 
ltu'lei  divei  s  ion  channels  with  the  except  ion  ot  that  occurring 
i  n  t  In*  pond  a  1  ea  . 

1.3  Pot  t  i  ni'ii t  tx.it  a  : 

1.1.1  I '1  a  1  naue  Areas:  The  di  a  i  n.nie  a  1  ea  is  0.7 

square  miles  which  was  del ei mined  from  the  1:, ’4,000 
P.S.P.S.  quadtanule  ot  the  area. 

1.  1 .  bi  sehat  ije  at  Pam  Site:  Maximum  known  flood 
at  the  dam  site  occurred  in  Apt  il  1*177;  however,  tho 
pool  olevat  ion  was  not  observed. 

Pi  i no i pa  1  Spillway  P i so ha  rue : 

Pool  Plevat  1011  at  dost  ot  Paul  (olev  l”tUl  nisi)  'I'M*  PI 

Kniei  qeney  Spillway  Pisoharijo: 

Pool  Plevat  ion  at  Pi  ost  ot  Pam  (olev.  I  *>80  nisi)  .'*>0  1 


1.3.3  Dam  and  Reservoir  Data: 


See  Table  1.1  below. 


Table  1. 


I  tern 


Crest  of  Dam 

Fmergency  Spill¬ 
way  Crest 

Principal  Spill¬ 
way  Crest 

Streambed  at  Toe 
of  Dam 


1  DAM  AND  RESERVOIR  DATA 


Storage 

El  evat.ion 


Feet 

msl 

Area 

Acres 

Acre 

Feet 

Wa ter shed 
Inches 

Long  th 
Miles 

1980 

19 

110 

2.64 

.40 

1977 

16 

60 

1.4  4 

.35 

1974 

14 

15 

.  36 

.35 

1770 


SECTION  2 


ENGINEERING  DATA 


2.1  Design :  There  is  no  design  data  for  the  original 
embankment;  however,  an  engineering  study  and  design  drawings 
for  abandonment  of  the  structure  were  developed  in  1976 
by  L.  Robert  Kimball,  Consulting  Engineers.  The  full  scope 
of  the  study  was  to  prepare  a  future  use  and  abandonment, 
stabilization  and  hydrologic  plan  for  the  Moss  No.  2  mine 
coal  refuse  disposal  area  (Reference  6,  Appendix  VII). 

According  to  projected  refuse  production  figures,  this 
site  will  be  used  as  a  refuse  disposal  area  until  1986i. 

Disposal  of  refuse  will  be  done  in  a  manner  which  will  grad¬ 
ually  eliminate  the  impoundment.  A  summary  of  the  consultant's 
recommendations  is  presented  in  Appendix  V. 

The  impoundment  was  constructed  in  three  stages  from  1955 
to  1967.  The  embankment  reportedly  includes  a  compacted  clay 
core  which  ranges  in  width  from  112  ft  at  the  base  to  12  ft 
at  the  crest.  The  core  is  illustrated  on  Plate  4  of  Appendix 
I.  The  first  stage  was  completed  in  1957  with  crest  at 
elevation  1889  msl.  The  dam  was  raised  to  elevation  1964  msl 
in  1958  and  later  raised  to  its  present  elevation  in  1967.  Up¬ 
stream  and  downstream  slopes  were  reportedly  constructed  at 
about  1.4  horizontal  to  1  vertical.  French  drains  were  installed 
in  1972  to  collect  seepage  along  the  downstream  toe.  A  granular 
rock  drainage  blanket  was  also  constructed  extending  600  ft- 
downstream  from  the  original  toe  of  the  dam. 

The  site  has  been  inspected  at  least  three  times  between 
1973  and  1979,  excluding  this  inspection.  The  inspection 

I 
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suminary  presented  in  the  report  by  L.  Robert  Kimball  is  included 
as  Appendix  VI. 

Water  level  readings  are  given  on  the  boring  logs,  which 
are  included  as  Plate  3,  Appendix  I.  Their  locations  are  pro¬ 
vided  in  Plate  2,  Appendix  I.  Water  levels  were  measured  at 
elevations  1890,  1800  and  1773.5*  in  Borings  B-l,  B-2,  and 
B-3,  respectively  on  the  dates  indicated  on  the  logs.  These 
levels  appear  to  represent  the  phreatic  water  level  through 
the  embankment.  Pneumatic  piezometers  were  installed  in 
Borings  B-l  and  B-3  as  described  on  the  boring  logs,  and  we 
understand  periodic  readings  are  obtained  by  the  Owner's 
eng i neer . 

The  engineering  report  and  supplementary  data  developed 
by  Kimball  Engineers  includes  laboratory  test  data  describing 
the  physical  properties  of  the  materials  used  to  construct 
the  embankment.  Triaxial  shear  tests  were  performed  on  undis¬ 
turbed  and  remolded  samples  of  coarse  coal  refuse  to  identify 
strength  characteristics  of  the  existing  soil  conditions. 


Summary  of  Triaxial  (R)  Test  Results 


Material 

Sample 

0  (°)_ 

c  (psi) 

0  (Q) 

c  ( ps  i ) 

Old  Refuse 

B-2-9 

25.5 

7.3 

34.5 

3.5 

Cl  ay 

B-l-12 

21.2 

0 

39.4 

.  7  5 

Slurry 

- 

12.7 

1  .  5 

25.2 

3.5 

Coarse 

Remolded 

11.0 

8.0 

24 . 7 

5.0 

Refuse 

New  Refuse 

The  Simpli 

fied  Bishop 

Me t  hod 

of  Anal y si 

s  was  us 

ed  in  as: 

the  stability  of  the  finished  embankment.  Stability  analysis 


data  are  presented  in  Appendix  IV 


2.2  Const  i'uct ion:  Construction  records  were  not 
available.  The  dam  was  reportedly  constructed  with  equip¬ 
ment  owned  by  Cl  inch  fie  Id  Coal  Company. 

2.3  Operation:  The  dam  was  constructed  in  three 
stages  between  1955  and  1967.  The  construction  program 
included  raising  the  height  of  the  dam  and  installing 
french  drains  and  a  drainage  blanket.  Water  observation 
wells  were  later  installed  to  monitor  the  phreatic  water 
level  along  the  downstream  slope.  In  .1976  a  Future  Use 
and  Abandonment  Plan  was  developed  which  presents 
procedures  for  completely  filling  the  impoundment  and 
diverting  all  runoff  away  from  the  impounded  area.  A 
summary  of  recommendations  for  implement i ng  this  plan  is 
included  in  Appendix  V  and  more  detailed  information  is 
available  from  the  Owner. 

2.4  Evaluation:  Original  engineering  calculations 

and  drawings  are  not  available,  but  the  drawings  for  the 
abandonment  plan  are  representative  of  the  dam,  and 
hydrolgic  and  hydraulic  calculations  are  adequate.  There 
are  no  other  records  available,  except  the  records  of 
the  observation  wells. 


-12- 


SECTION  3 


VISUAL  INSPECTION 


3.1  Findings:  At  the  time  of  inspection  the  dam  was  gen¬ 
erally  in  good  condition.  Field  observations  are  outlined  in 
Appendix  III. 

3.1.1  General :  An  inspection  was  made  of  the  impound¬ 
ment  located  at  Moss  No.  2  on  June  11,  1979.  At  the  time  of 
inspection,  the  weather  was  fair  and  the  temperature  was  68°F. 
This  impoundment  is  a  coal  refuse  disposal  area.  The  inspection 
revealed  that  the  normal  pool  was  at  elevation  1974  msl.  The 
tailwater  in  the  stilling  basin  at  the  base  of  the  embankment 
was  at  elevation  1770^  msl.  Ground  conditions  were  dry  at 

the  time  of  inspection. 

3.1.2  Pam  and  Spillway:  The  principal  concrete  spillway 
showed  spalling  and  weathering,  but  was  generally  in  good 
condition.  Soils  at  the  end  of  the  concrete  spillway  exhibited 
some  erosion  and  undermining  and  the  embankment  at  the  left  edge 
of  the  spillway  exhibited  erosion.  An  emergency  spillway  was 
under  construction  which  will  tie  into  the  downstream  channel 

at  the  end  of  the  spillway  chute. 

The  embankment  appears  to  be  well  maintained  as  a  result 
of  the  continual  grading  °f  coal  refuse,  which  is  disposed 
along  the  downstream  slope.  Upon  completion,  the  slope  will 
conform  to  the  abandonment  plan.  Only  minor  vegetation  was 
present,  and  no  seepage  was  encountered  on  the  downstream  slope. 
The  seepage  (2  gpm*)  encountered  above  t. lie  left  downstream 
embankment-abutment  contact  is  located  at  least  100  ft-  below  the 
pool  level.  This  seepage  is  believed  to  be  unrelated  to  the 
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impoundment  and  is  considered  to  be  a  spring.  Erosion  observed 
along  the  riqht  dowiust  roam  embankment -abut  men  t  junction  is  the 
result  of  surface  runoff  and  discharge  from  the  spillway.  (Sec 
Photo  5,  Appendix  11). 

Bedrock  was  exposed  in  the  abutments,  pai't  icularly 
along  the  right  abutment.  The  bedioek  is  essentially  tlat- 
lying  and  consists  of  alternat  i nq  beds  o t  sandstone  and 
shale  with  occasional  thin  interbeds  of  coal. 

3.1.3  Reservoir  Area:  The  reset vo  it  ai ea  l anges  from 
densely  wooded  to  barren.  This  impoundment  was  used  as  a 
sediment  basin  for  the  coal  washing  dischurqe.  Surface 
exposure  of  sediment  within  the  reservoir  was  est imated  to 
be  30  fti  from  the  right  abutment  and  200  t  t  i  from  the  It'll 
abutment . 

3.1.4  Down st: ream  Area:  The  st  illing  basin  appeared  to 
be  operating  properly.  Discharge  is  through  an  8  tt  3  inch 
x  12  ft  6  inch  corrugated  metal  arch  pipe  under  Va .  Route 
021  at  tin'  toe  of  the  embankment .  The  arch  pipe  is  in  good 
cond i t ion  with  no  corrosion  or  collect  ion  of  debris.  At 

the  outlet  of  the  arch  pipe  is  a  broad  lloodplnin  in  which 
a  coal  1  catling  and  washing  opt' rat  ion  is  located. 

3  .  2  Eva  1 uat  i on : 

3.2.1  Dam  and  Spillway:  The  overall  dam  and  spillway 
appeared  to  be  in  good  cond it  ion.  The  abandonment  plan 
developed  in  197(»  was  being  implemented  and  at  the  time  ot 
the  inspection  it  appears  that  the  PI inchf ield  Coal  Company 
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was  following  the  plan  in  general.  Completion  of  the  abandon¬ 
ment  is  scheduled  for  1980.  The  erosion  occurring  at  the  lower 
end  of  the  spillway  should  be  corrected.  It  is  understood 
that  a  plan  for  this  has  been  prepared  by  Orbital  Engineering. 
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SECTION  4 


OPERATIONAL  PROCEDURES 


4.1  Procedures :  The  Moss  No.  2  Dam  was  used  for 
disposal  of  coal  wash  slurry.  This  use  has  been  terminated, 
and  filling  of  the  impoundment  will  be  with  coarse  refuse 
hauled  by  truck.  The  normal  pool  depth  is  about  5  ft,  and  the 
runoff  is  automatically  discharged  through  the  spillway.  The 
spillway  is  an  overflow  channel.  Water  automatically  dis¬ 
charges  through  the  channel  as  the  pool  rises  and  continues 
into  the  emergency  spillway  when  the  pool  rises  above  elevation 
1977.5-  msl.  The  pool  elevation  is  normally  one  inch  over  the 
spillway  except  during  periods  of  rainfall.  The  elevation  of 
the  spillway  has  been  previously  adjusted  to  maintain  an 
elevation  approximately  10  ft-  above  the  bottom  of  the  sediment 
pool . 

4.2  Maintenance  of  Dam  and  Appurtenances:  Maintenance 
is  the  responsibility  of  the  Clinchfield  Coal  Company.  Work 
is  in  process  for  abandonment  of  this  impoundment  in  accor¬ 
dance  with  the  approved  plan.  Maintenance  consists  of  correcting 
erosion  problems, inspection  of  dam,  and  removal  of  debris  from 
the  spillway. 

4.3  Warning  System:  No  warning  system  exists  at 
this  time. 

4.4  Evaluation :  The  operational  procedures  are  auto¬ 
matic  and  the  maintenance  of  the  dam  is  good  except  for  the 
lower  end  of  the  spillway  where  erosion  has  not  been  corrected. 
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SECTION  5  -  HYDRAU1.1CS/HYDROLOGIC  DATA 


5.1  Design:  No  data  was  available. 

5.2  Hydrologic  Records :  There  are  no  hydrologic 
records  available  for  this  drainage  area. 

5.3  Flood  Experience :  The  maximum  pool  elevation 
observed  was  in  April  1977;  however,  the  pool  elevation 
is  not  known. 

5.4  Flood  Potential:  In  accordance  with  the  established 
guidelines,  the  spillway  design  flood  is  based  on  the  esti¬ 
mated  "Probable  Maximum  Flood"  for  the  region  (flood  dis¬ 
charges  that  may  be  expected  from  the  most  severe  combination 
of  critical  meteorologic  and  hydrologic  conditions  that 

are  reasonably  possible) ,  or  fractions  thereof.  Appropriate 
adjustments  for  basin  size  and  shape  were  accounted  for 
and  hydrograph  procedures  as  outlined  in  Reference  4,  Appendix 
VII  were  used  for  the  flood  hydrographs.  These  hydrographs 
were  routed  through  the  reservoir  to  determine  maximum  pool 
elevations . 

5.5  Reservoir  Regulation:  For  routing  purposes, 
the  pool  at  the  beginning  of  the  flood  was  assumed 
to  be  at  elevation  1974  msl  .  Reservoir  stage-storage 
data  and  stage-discharge  data  were  determined  from 
the  available  plans,  reports,  field  measurements, 
and  USGS  quadrangle  sheets.  The  principal  spillway 
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and  emergency  spillway  were  utilized  in  flood  routing. 
Storage  above  the  dam  crest  was  extrapolated  from  data  in 
the  abandonment  report.  Spillway  and  non-overflow  section 
ratings  were  calculated  using  field  measurements. 

5.6  Overtopping  Potential:  The  predicted  rise  of  the 
reservoir  pool  and  other  pertinent  data  were  determined  by 
routing  the  flood  hydrographs  through  the  reservoir  as  pre¬ 
viously  described.  The  results  for  the  flood  conditions 
( PMF ,  IjPMF)  are  shown  in  the  following  Table  5.1. 
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TABLE  5.1  RESERVOIR  PERFORMANCE 


Hydrograph 


Normal 

Flow' 


S  PMF 


PMF 


Peak  Flow,  CFS 


Inflow  0.5 

3966 

7931 

Outflow 

3613 

7165 

Maximum  Pool 

Elev. , f t. , 
ms  1 

1981.5 

1982.6 

Non-Overflow 

Section  (El 

1980  nisi ) 

Depth  of  Flow, 
ft. 

1.5 

2.6 

Duration,  hrs 

2.5 

4.0 

Velocity , 
fps  * 

4.8 

6.5 

Emergeocy 

Spillway  El 

1974  msl 

Head,  ft 

7.5 

8.6 

Duration,  hrs 

12.0 

12.0 

Velocity,  fps  ★ 

12.2 

13.0 

Tailwater 

Elevation 

Ft.  ,  msl  1770 

1788 

1790 

(*)  critical  velocity 
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5.7  Reservoir  Emptying  Potential:  There  is  no  method  of 
lowering  the  reservoir  below  the  principal  spillway. 

5.8  Eval uat ion ;  Department  of  the  Army,  COE,  guidelines 
indicate  the  appropriate  spillway  design  flood  (SDF)  for  an 
intermediate  size,  significant  hazard  dam  is  the  *5  PMF  to 
PMF.  Due  to  the  risk  involved  the  h  PMF  has  been  selected 

at  the  SDF.  The  spillway  will  pass  25%  of  the  PMF.  The 

SDF  will  overtop  the  dam  by  a  maximum  of  1.5  feet,  remain 

above  the  dam  for  2.5  hours  with  a  critical  velocity  of  4.8  fps. 

Hydrologic  data  used  in  the  evaluation  pertains  to  present 
day  conditions  with  no  consideration  given  to  future  development. 
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SECTION  6  -  DAM  STABILITY 

6.1  Foundation  and  Abutments:  The  dam  site  is 
located  within  the  southeast  portion  of  the  Appalachian 
Plateau  (locally  Cumberland  Plateau)  Physiographic  Province 
of  Virginia.  The  Cumberland  Plateau  is  a  stream  dissected 
plateau  which  is  underlain  by  sedimentary  rocks  up  to 
upper  Pennsylvanian  in  age  (see  Reference  3,  Appendix  VII) . 
Throughout  much  of  Wise  County  the  ground  surface  is  extremely 
rugged.  Flat  lands  are  rare  and  valley  slopes,  though  not 
precipitous,  are  very  steep. 

The  dam  site  is  underlain  by  rocks  of  the  Norton 
Formation  of  Lower  to  Middle  Pennsylvanian  Age.  This 
formation  consists  of  alternate  beds  of  sandstone  and 
shale  interbedded  with  coal.  The  sandstones  are  commonly 
soft  and  micaceous  while  the  shales  are  largely  clayey. 

In  Russell  County,  the  Norton  Formation  varies  in  thickness 
from  1300  to  1500  ft  and  thins  in  a  northerly  direction. 
Bedrock  is  generally  flat-lying;  however,  the  presence  of 
the  Hunter  Valley  fault  to  the  southeast  causes  steepening 
of  bedding  dips. 

Bedrock  was  exposed  in  the  abutments,  particularly 
along  the  right  abutment.  The  bedrock  is  essentially 
flat-lyinj  and  consists  of  alternating  beds  of  sandstone 
and  shale  with  occasional  thin  interbeds  of  coal. 
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Boring  logs  indicate  the  dam  i  s  under  1  a  i  n  by  11  to  17  it* 
of  overburden  soils  which  consist  of  clayey  to  silty  sands 
with  varying  amounts  of  gravel  or  boulders.  Zones  of  gravel 
and  boulders  would  probably  represent  alluvial  and  collu¬ 
vial  deposits  present  in  the  old  stream  channel.  No  faults 
wore  observed  in  the  field  dut  i  ng  this  invest  ig.it  ion  and 
geologic  maps  of  the  area  do  not  show  thopiesence  of  any 
faults  in  the  immediate  vicinity.  Core  recover  ies  from 
the  underlying  bedrock  ranged  from  48  to  flu  percent  and 
RQD*  values  of  0  to  46  perceiw  wete  calculated  on  the  TJX 
(2  1/8  inch)  cores.  Core  recovet  ies  suggest  the  upper  portion 
of  bedrock  is  probably  weathered  and  fractured. 

6.2  Embankment:  The  downstream  slope  is  presently 
being  graded  from  1.4:1  to  3:1.  A  200  ft*  wide 
bench  exists  at  elevation  18801;  however  the  proposed  aban¬ 
donment  plan  requires  that  this  area  be  filled  with  coarse 
coal  refuse  and  two  20  ft  wide  benches  be  constructed  at 
elevations  1900  and  1980.  The  upper  bench  was  complete 
at  the  time  of  the  inspection.  The  upstream  slope  is  also 
1.4:1.  (Gee  Plate  4,  Appendix  I) 

*Rock  Quality  Designation  (ROD)  is  defined  as  the  total  length 
of  rock  core  fragments  recovered  during  drilling,  which  are 
greater  than  4  inches  in  length,  discounting  drilling  breaks 
and  mudseams , expressed  as  a  percentage  of  the  total  length  cores 


6 . 3  Eva  1 ua  t  i on : 


6.3.1  Foundation  and  Abutments:  Dam  Couinl.it  ions  must 
be  evaluated  on  the  basis  of  potent  ial  settlement,  sliding 
and  seepage.  Excessive  settlement  of  the  dam  is  not  believed 
to  be  a  problem  since  test  bor  i  ng  data  i  nil  i  cates  the 
structure  rests  upon  fairly  competent  bedrock  and  firm  to 
compact  alluvial,  colluvial,  and/ot  residual  soils. 

Sliding  within  the  foundation  bedrock  would  not  normally 
appear  to  be  a  problem  based  upon  the  nature  of  the  Not  ton 
Formation.  A  review  of  the  geologic  data  indicates  that 
there  are  probably  no  adversely  oriented  weak  plant's  within 
the  foundation  rock  that  would  act  as  a  potential  sliding 
plane.  Previous  experience  with  this  format  ion  makes  it 
necessary  to  consider  the  presence  of  clay  shales  beneath 
the  dam;  however,  the  test  boring  data  does  not  indicate  the 
presence  of  this  material.  Based  upon  the  performance  of 
the  dam  over  the  past  20  years,  sliding  within  the  foundation 
.  would  not  appear  to  be  a  problem.  The  planned  abandonment 
program  also  provides  for  a  more  stable  structure. 

The  potential  for  seepage  beneath  the  embankment  does 
exist  since  the  structure  is  underlain  by  sand  and  weathered 
bedrock  (as  indicated  by  core  recoveries).  It  is  not  known 
whether  the  clay  core  keys  into  rock;  however,  materials 
encountered  in  Boring  B-l  suggest  that  it  does  not.  Further¬ 
more,  it  would  appear  that  the  construction  of  a  drainage 


blanket  along  the  downstream  toe  in  1972  would  be  for 
intercepting  seepage  through  and/or  beneath  the  dam.  This 
drainage  blanket  appeared  to  be  functioning  properly  and 
the  only  seepage  observed  was  in  the  left  abutment,  flowing 
at  an  estimated  rate  of  about  2  gpm. 

The  abutment  slopes  were  considered  stable  at  the 
time  of  the  inspection.  Bedrock  exposed  is  essentially 
flat-lying  and  only  minor  sloughing  was  generally  observed 
along  the  lower  portions  of  the  slopes. 

6.3.2  Embankment:  No  undue  settlement,  cracking  or 
seepage  was  noted  at  the  time  of  inspection;  thus  it  appears 
that  the  embankment  is  adequate  for  normal  pool  level  with 
water  at  elevation  1974^  msl.  The  stability  analysis  per¬ 
formed  for  the  original  embankment  indicated  conformance 
with  the  guidelines  included  in  Reference  1,  Appendix  VII 
with  respect  to  the  steady  seepage  case.  The  rapid  drawdown 
case  was  not  considered  since  it  is  not  possible  for  this 
type  of  loading  condition  to  occur.  Since  the  dam  is 
presently  being  modified  and  stability  analyses  have  been 
performed  for  this  modification,  no  additional  studies  are 


recommended . 
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7.1  Dam  Assessment :  Moss  No.  2  llam  at  the  time 
of  inspection  was  in  good  condit  ion.  The  dam  is  an 
"intermediate"  size,  "significant"  hazard  structure. 

The  appropriate  design  flood  is  the  S  FMK.  The  spillway 
will  not  pass  the  S  PMK  without  overtopping  the  dam,  and 
the  spillway  is  considered  inadequate,  but  not  seriously 
inadequate.  Maintenance  at  the  time  of  inspection  appeared 
to  be  adequate. 

The  actual  embankment  structure  appears  to  be  similar 
to  abandonment  drawings.  The  stability  analysis  performed 
for  the  steady  seepage  case  for  the  embankment  prior  to 
modification  indicates  the  factor  of  safety  conforms  to  the 
requirements  of  Reference  1,  Appendix  VII.  Modificat ions 
presently  in  progress  will  increase  the  factor  of  safety 
of  the  embankment  and  no  further  studies  are  recommended. 

7.2  Remedial  Measures:  Based  on  the  visual  inspection 
and  review  of  existing  records,  there  is  no  serious 
problemthat  would  require  immediate  action  for  the  normal 
pool  conditions.  The  following  maintenance  procedure 
should  be  initiated  within  12  months. 

7.2.1  The  erosion  at  the  principal  spillway  should 


be  repa  i  reel . 
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VIEW  FROM  TOP  OF  HAM  LOOK  INC,  DOWNSTREAM  AT  TOE  OF  DAM  AND 
MINING  OPERATION  IN  VAI.LEV  BELOW  IMPOUNDMENT.  (ARROWS  DENOTE 
BOTH  SPILLWAY  LOCATIONS) 


’  GONGRI'TK  SPll.RWAY  ( ''ROM  Till!-'  POINT 
;  OOWN  KMMANKMHNT  AT  .H'NOTION  WITH 
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KKOSION  ON  I’Ai'K  OK  PAM  UVATKP  OUST  I.KKT 
OK  PONPNKTK  SPII.I.WAY 
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CONCRETE  SPILLWAY  CHANNEL,  WEIR  AND  APPROACH  CHANNEL 
WITH  NORMAL  FLOW  DEPTH 
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APPENDIX  III 


FIELD  OBSERVATIONS 


» 


FIELD  OBSERVATIONS 


Name  of  Dam:  Moss  No.  2  Dam 
County:  Russell 

State:  Virginia 

Coordinates:  Lat  36°-59.3'  Long  82°-ll’ 

Date  of  Inspection:  June  11,  1979 
Weather:  Fair,  temperature  68°F 

Pool  Elevation  at  Time  of  Inspection:  19741  msl 

Tailwater  at  Time  of  Inspection:  177f)l  msl,  in  CMP  outl 

at  roadway  (below  basin) 

Inspection  Personnel : 

Schnabel  Engineering  Associates,  P.C. 

Ray  E.  Martin,  P.E. 

Stephen  G.  Werner  (recorder) 

J.  K.  Timmons  and  Associates,  Inc. 

Robert  G.  Roop,  P.E. 

William  A.  Johns  ( recorder ) 

Pittston  Coal  Group 
Verlin  Altizer 

Clinchfield  Coal  Company 
Michael  Holbrook 

Orbital  Engineering 

J.  E.  Barrick  ,  p.e. 

State  Water  Control  Board 
Hugh  Gildea,  P.E. 

Mine  Safety  and  Health  Administration 
Frank  Mann 
Phil  Muron,  Jr. 

Doug  Carico 

Virginia  Division  of  Mines  and  Quarries 
Lewis  Wheatley 
Arthur  Reed 
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1  Embankment : 


» 

1.1  Surface  Cracks:  The  downstream  face  was  being 
graded  at  3:1,  with  benches.  The  embankment  was  being 
constructed  with  coarse  coal  refuse  and  was  free  of  vege¬ 
tation  . 

1.2  Unusual  Movement:  No  unusual  movements  were 
noted  on  the  dam  or  downstream  beyond  the  embankment  toe. 

1.3  Sloughing  or  Erosion:  No  sloughing  or  erosion 
was  noted.  A  thin  soil  cover  was  present  on  the  steep 
abutment  slopes,  which  consist  of  flat-lying  bedrock. 

The  embankment  material  appears  to  withstand  wash  and  ero¬ 
sion  very  well.  Erosion  exists  at  the  downstream  end  of 
the  spillway.  The  concrete  spillway  rests  on  fill.  Ero¬ 
sion  was  also  noted  along  the  same  spillway  at  the  top 
berm  and  appears  to  be  the  result  of  drainage  off  the  berm. 

1.4  Al ignment :  The  Vertical  and  horizontal  alignment 
of  the  dam  was  visually  observed  to  be  similar  to  construc¬ 
tion  drawings.  The  dam  has  been  raised  3  times  with  the 
crest  moved  back  on  each  occasion. 

1.5  Riprap:  The  only  riprap  observed  is  in  the 
spillway  channel.  The  riprap  was  in  good  condition. 

1.6  Junct ions :  The  condition  at  the  junction  of  the 
embankment  and  the  abutments  appear  good.  Erosion  was  ob¬ 
served  along  the  right  downstream  embankment-abutment 
junction.  The  right  abutment  includes  thin  to  massively 
bedded  sandstone . outcrops  with  weathered  shale  interbeds 
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and  a  few  thin  coal  seams.  Rock  is  essentially  flat-lying. 
Ungraded  fill  slopes  appear  to  be  at  the  angle  of  repose. 

1.7  Seepage :  Seepage  at  about  2  gpm  was  occurring 
about  halfway  down  the  slope  at  the  junction  with  the  left 
abutment  approximately  25  ft  above  the  haul  road.  This 
seepage  is  believed  to  be  unrelated  to  the  impoundment  and 
is  considered  a  spring. 

1.8  Staff  Gage;  None  found. 

1.9  Drains :  A  drainage  blanket  was  installed  at 
the  toe  of  slope  and  up  the  former  slope.  This  blanket 
appeared  to  function  properly,  as  water  was  flow’ing  from 
a  pipe  located  to  the  right  of  the  temporary  spillway 
pipe.  A  damaged  toe  drain  pipe  to  the  left  appeared  to 
be  blocked.  The  temporary  spillway  pipe  was  used  during 
previous  construction,  • 

2  Outlet  Wor k s : 

2.1  Intake  Structure  (Spillway) :  Consists  of  a 
concrete  channel  10  ft  wide  and  5  ft  deep.  Also  30  inch 
CMP  was  not  working.  It  was  welded  at  both  ends. 

2.2  Outlet  Structure;  Channel  showed  spalling, 
of  concrete. 

2.3  Outlet  Channel :  No  debris. 

2.4  emergency  Cate  (Emergency  Spillway):  Diversion 
channel  is  located  in  the  right  abutment.  It  is  12  ft 
wide  at  the  bottom  and  has  1:1  side  slopes.  An  8  ft  wide 
overflow  channel  has  been  excavated  above  the  diversion 
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channel  to  allow  outflow  during  periods  of  high  water. 

3  Reservoir ; 

3.1  Slopes :  Very  steep  natural  slopes  with  flat- 
lying  bedrock  and  thin  soil  cover  bound  the  reservoir. 

The  slopes  range  from  bare  to  densely  wooded.  A  steep 
coal  pile  100  to  150  ft!  high  exists  along  the  right  up¬ 
stream  end  with  slopes  appearing  to  be  at  the  angle  of 
repose.  A  fill  slope  located  along  the  left  side  of  the 
reservoir  is  at  the  angle  of  repose  and  is  used  to  form 
an  access  road.  Slopes  above  this  road  and  along  the 
power  line  include  scattered  rock  debris.  Scattered  debris 
was  present  in  the  upper  pond.  Some  seepage  was  observed 
from  shale  exposed  above  the  impoundment  near  the  left 
abutment-dam  interface. 

3.2  Sedimentation:  Surface  sediment  within  the 
reservoir  was  observed  to  be  within  30  ft±  of  the  right 
abutment  and  200  ft±  of  the  left  abutment. 

4  Downstream  Channel: 

4.1  Condition:  Good  condition  and  no  debris.  The 
stilling  basin  at  the  outlet  showed  some  silting  or  muddy 
water. 

4.2  Slopes :  Generally  very  steep  wooded  natural 
slopes  with  thin  soil  covers  bound  the  channel.  A  haul 
road  extends  along  the  left  downstream  side  of  the  embank¬ 
ment. 

4.3  Population  and  Facilities:  A  coal  preparation 
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plant,  subsurface  mine  ventilation  system,  and  small  electri¬ 
cal  substation  are  present  immediately  downstream. 

5  Instrumentation : 

5.1  Monumentation:  None. 

5.2  Observation  Wells  and  Piezometers:  Two  piezometers 
were  present.  One  was  inoperable  and  the  other  air  acti¬ 
vated.  Readings  were  available  at  the  owner's  office. 

A  water  observation  well  was  installed,  but  was  later 


destroyed . 
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SILITY  ANALYSIS  SUMMARY 
5y  L.  Robert  Kimball, 
Consulting  Engineers 


STABILITY  ANALYSIS 
General 

In  order  to  evaluate  the  stability  of  the  embankment, 
triaxial  shear  tests  were  performed  on  undisturbed  and 
remolded  samples  of  coarse  coal  refuse  to  identify  strength 
characteristics  of  the  existing  soil  conditions. 

Summary  of  Triaxial  (R)  Test  Results 


Material  Sample 
Old  Refuse  B-2-9 
Clay  B-l-12 

Slurry 


Coarse 

Refuse 


Degrees  psi 

25.5  7.3 


Remolded  11.0 
New  Refuse 


The  effective  stress  parameters,  as  determined  by  triaxial  tenting 
of  the  coarse  coal  refuse,  wore  employed  in  the  stability  analysis. 
Effective  stress  parameters  were  used  because  under  long  term 
conditions,  excess  pore  pressures  should  not  develop  in  a  material 
with  the  physical  properties  of  coarse  coal  refuse.  The  high  per¬ 
meability  rapidly  dissipates  any  buildup  in  pore  pressure. 

Cross-section  A  A  was  used  as  a  model  section  in  evaluating  the 
stability  of  the  embankment  because  of  its  critical  slope  and/or 
maximum  quantity  of  refuse  material. 

STABILITY  ANALYSIS 

The  Simplified  Bishop  Method  was  used  to  evaluate  seel  ion  A -A 
under  conditions  existing  at  the  time  of  drilling  and  mapping  under 
static  loading  conditions.  The  seepage  line  in  the  embankment  was 
determined  from  that  measured  from  the  observation  wells.  The 
measured  phreatic  surface  was  used  to  evaluate  actual  site  con¬ 
ditions  and  to  determine  the  expediency  with  which  slope  stabili¬ 
zation  should  be  developed. 

Stability  Analysis  -  Existing  Conditions 

Lowest 

Condi  t.ion  Type  Loadi  ng  Safety  Factor 

Section  A  A  Bishop  Sialic  1.69 
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APPENDIX  V 


SUMMARY  OF  RECOMMENDATIONS 
FOR 

FUTURE  USE  AND  ABANDONMENT  PL 
By 


L.  Robert  Kimball, 
Consul  ting  Eng i noers 


SUMMARY  OF  RKCOMMKNDAT IONS 


An  shown  in  the  construction  drawings,  refuse  is  to  he  placed  in 
three  areas:  downstream  of  the  impoundment,  in  t  lie  impoundment 
area,  and  in  the  main  refuse  area  in  the  first  left  hand  hollow 
off  of  the  impoundment.  The  recommendations  for  future  refuse 
deposition  are  as  follows: 

1.  Stability  analysis  of  the  impoundment  embankment  indicates 
that  it  is  in  a  stable  condition;  however,  we  recommend 
that  the  coal  company  continue  placement  of  coarse  coal 
refuse  downstream  of  the  impoundment.  This  refuse  will 
facilitate  abandonment  and  reduce  the  erosion  potent ial 

of  the. steep  front  slope.  The  refuse  should  be  placed 
with  terraces  as  shown  and  reasonably  conform  to  contour 
grading  plan  shown  in  the  construction  drawings. 

2.  Construct  diversion  channel  X  to  provide  additional  spill¬ 
way  capacity  and  decrease  the  possibility  of  overtopping 
until  the  impoundment  is  eliminated. 

3.  Begin  placement  of  refuse  in  t  hr'  impoundment  area.  Place¬ 
ment  of  refuse  in  this  area  should  .initially  be  directed 
at  construction  of  diversion  channels.  This  should  be 
accomplished  by  construct  i  trg  refuse  dikes  alorrg  the  align 
meirt  of  each  channel.  The  lirre,  grade,  cross-sections, 
and  typical  details  of  the  diversion  channels  can  be  found 

in  the  construction  drawings. 
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4.  Complete  (  on:  1  met  ion  of  t  lie*  diver:. ion  channels  in  the 
impoundment  area  to  reasonably  conform  to  the  construction 
drawings. 

5.  Complete  placement  of  refuse  in  the  impoundment  area  to 
eliminate  the  impounding  capability.  The  refuse  should 
be  placed  to  reasonably  conform  to  the  contours  shown  in 
the  contour  grading  plan. 

6.  Construct  diversion  channels  II,  11T,  IV  around  the 
main  refuse  area.  begin  preparation  of  t  lie  refuse  area* 
for  continued  refuse  deposition.  Because  of  the  nature 
of  the  refuse  product  (coarse  refuse  with  filter  cake)  it 
may  be  necessary  to  work  some  of  the  existing  refuse  down 
the  slope  to  create  a  level  platform  for  placement  of  future 
refuse;  The  operational  requirements  outlined  in  this 
report  should  be  followed  for  cont inued  refuse  placement. 


OP K RAT  1 ONAL  RKQU I RKMKNTS 

1.  All  coal  refuse  should  be  spread  ill  shallow  layers  not 

exceeding  a  depth  of  two  (2)  f cot  and  pi. iced  in  a  manner 
conforming  to  the  contour  configur.it  ion  as  shown  on  the 
plans.  Compaction  should  be  achieved  by  repealed  applica¬ 
tion  of  heavy  equipment  on  the  working  area.  Care  should 
be  exercised  while  compacting  t he  l  rinse  material.  The 
tracks  of  compacting  vehicle  should  overlap  the  tracks  of 
previous  paths. 
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2.  Equipment  for  operation  of  the  coal  refuse  disposal  area 
should  be  adequate  in  size  and  perf onriance  capability  to 
continuously  conduct  the  operation.  To  provide  for  occur¬ 
rences  of  major  equipment  breakdown,  standby  equipment  of 
comparable  capacity  should  be  available  at  the  site  within 
forty-eight  (48)  hours. 

3.  The  portion  of  the  disposal  area  upon  which  coal  refuse 
will  be  deposited  should  be  cleared  of  vegetation,  com¬ 
bustible  and  undesirable  material  prior  to  deposition  o-f 
coal  refuse. 

t  S 

:  .  1 

4.  Access  to  the  coal  refuse  disposal  area  should  be  con¬ 
trolled  at  all  times  to  assure  that  unauthorized  persons 
and  vehicles  are  prohibited  from  entry. 

5.  Continuous  operational  records  should  be  maintained  in¬ 
cluding  a  written  log  which  lists  the  quantities  of  coal 

refuse  deposited.  This  list  should  be  compared  to  pro- 

j  • 

jected  figures  relative  to  future  use  of  the  site. 

ABANDONMENT  AND  RECLAMATION 

1.  To  spread  the  cost  of  abandonment  and  reclamation  over 
the  anticipated  life  of  the  refuse  disposal  area,  the 
spreading  of  cover  suitable  to  establish  durable  vegetative 
growth  should  be  conducted  concurrently  with  the  deposi¬ 
tion  of  refuse,  as  refuse  deposition  reaches  a  completed 
bench  level  or  stage. 
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To  promote  stabilization  of  the  cover,  revegetation  should 
begin  as  soon  as  possible  after  the  embankment  has  reached 
a  completed  bench  level. 

The  seed  or  plant  mixtures,  quantities,  method  of  planting, 
type  and  amount  of  lime  fertilizer,  and  any  other  measures 
necessary  to  provide  suitable  vegetative  cover  should  be 
in  accordance  with  recommendations  of  state  surface 
reclamation  agencies. 

The  main  embankment  is  designed  to  facilitate  abandonment 
at  any  time  by  completing  and  covering  the  last  level  of 
refuse. 
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APPENDIX  VI 
INSPECTION  SUMMARY 
By 

L.  Robert  Kimball,  Consulting  Engineers 


The  following  site  inspection  summary  was  included  in  the 

Engineering  Report  for  Future  Use  and  Abandonment  Plan  for 

Moss  No.  2  Coal  Refuse  Disposal  Area: 

"The  site  was  inspected  on  July  19,  1973  by  repre¬ 
sentatives  of  MESA.  At  the  time  of  their  inspection, 
the  site  did  not  appear  to  be  a  hazard.  The  Company 
was  commended  for  complying  with  previous  recommend¬ 
ations.  It  was  recommended  that:  (1)  the  Company 
continue  with  their  plans  to  make  the  site  as  safe 
as  possible;  and  (2)  during  periods  of  high  precipi¬ 
tation  the  Company  should  be  constantly  alert  for 
any  unusual  conditions  that  may  develop.  At  the 
time  of  this  inspection,  14  feet  of  freeboard  existed 
in  the  impoundment. 

In  October  of  1975  the  site  was  inspected  by  L. 

Robert  Kimball,  Consulting  Engineers.  During  the 
period  between  MESA's  and  our  inspection,  condi¬ 
tions  at  the  site  had  changed:  (1)  At  the  time  of 
MESA's  inspection,  14  feet  of  freeboard  existed. 

In  1975,  only  six  (6)  feet  of  freeboard  existed. 

Because  of  this,  the  danger  of  this  impoundment 
being  overtopped  and  washed  out  during  a  heavy 
precipitation  event  had  increased.  The  size  of 
the  spillway  appeared  to  be  inadequate.  (2) 

Since  MESA's  inspection,  the  Company  had  converted 
its  coal  plant  facilities  to  a  "closed  water  cir¬ 
cuit".  However,  excess  water  was  being  discharged 
into  the  impoundment  by  pumping.  If  this  pumping 
were  to  be  discontinued,  the  need  for  the  impound¬ 
ment  would  no  loner  exist.  After  this  site  inspec¬ 
tion,  the  following  recommendations  were  made:  (1) 

The  Company  should  continue  its  monitoring  of  the 
site  during  periods  of  high  precipitation.  (2) 

Pumping  of  excess  water  from  cleaning  plant  opera¬ 
tions  should  be  discontinued  to  allow  the  slurry 
fines  to  consolidate.  Dugout  percolation  ponds 
should  be  provided  for  this  water  near  the  plant 
site.  (3)  The  Company  should  continue  working 
with  its  consultant  engineer  to  safely  abandon 
this  impoundment  as  expeditiously  as  possible. 

In  April,  1^76  we  inspected  the  site  again.  Dur¬ 
ing  this  inspection  it  was  noted  that:  (1)  Water 
was  flowing  through  the  emergency  spillway  and  little 
freeboard  remained  at  the  site.  (2)  Additional 
refuse  had  been  placed  at  the  embankment  toe  and 
some  dumped  over  the  crest  onto  the  downstream  face. 

(3)  Considerable  seepage  was  noted  at  approximately 
elevation  1900;  it  was  noted  that  this  was  the 
approximate  contact  between  stage  1  and  2  dam  con¬ 
struction.  (4)  No  water  was  being  pumped  into  the 
impoundment . " 
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